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METHOD AND APPARATUS FOR CEMENTING 
A SCREW ANCHOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of U.S. Provisional 
Application No. 60/392,490, filed on June 28, 2002. The disclosure of the above 
application is incorporated herein by reference. 

FIELD OF THE INVENTION 
[0002] The present invention relates to surgical applications for the 
repair of bone fractures and deformities. More particularly, the present invention 
relates to a method and apparatus for anchoring a bone fixation device to an 
exterior bone surface. 

BACKGROUND OF THE INVENTION 

[0003] It is well known in the art to use fixation devices to aid in the 
repair of bone defects such as bone fractures. Fixation devices are available in a 
wide variety of different shapes and sizes, such as a rigid plate. After the 
defective bone is set in proper position by a physician, the fixation device is used 
to secure the bone in this position during the healing process. Preferably, the 
fixation device is placed over the defective portion of the bone and anchored to 
the bone using any suitable fastening device, such as a bone screw. 

[0004] While current fastening devices are capable of securing fixation 
devices to bone that is strong and healthy, current fastening devices fail when 
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the bone is weak and brittle, as is often found in the elderly. Weak and brittle 

bone severely hampers fastener purchase and often results in the fastener 

becoming dislodged from the bone. Consequently, there is a need for a 

fastening device or system that is capable of securely fastening a fixation device 

to bone that is weak or brittle. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides for a bone screw anchor that is 
capable of securely fastening a fixation device to bone that is weak or brittle. 
The fastening device includes a distal region that may terminate in an open 
aperture or a solid tapered terminus. The distal region may include a plurality of 
cutting flutes and an elongated helical thread extending through an intermediate 
region, so as to provide a self cutting anchor. The proximal region has a receptor 
for receiving a driver so as to aid in the driving of the anchor directly within the 
bone or within a pre-drilled, elongated bore within the bone. 

[0006] The anchor further has an interior bore with internal threads. 
The bore may have a plurality of ports providing passage from the bore to the 
exterior of the anchor. After the anchor is driven entirely within the elongated 
bore, its position is secured using bone cement. The bone cement may be 
delivered to the elongated bore before the anchor is placed in the bore or via the 
ports after it is seated. Once the bone cement has hardened so as to secure the 
anchor within the weak or brittle bone, a suitable fixation device may be secured 



2 



HDP Docket No. 5490-000283 
Biomet Ref. No. BMT 4962 (B-458) 

to the anchor using a suitable bone screw, the bone screw being coupled to the 

anchor via the internal threads. 

[0007] Further areas of applicability of the present invention will 

become apparent from the detailed description provided hereinafter. It should be 

understood that the detailed description and specific examples, while indicating 

the preferred embodiment of the invention, are intended for purposes of 

illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention will become more fully understood from 
the detailed description and the accompanying drawings, wherein: 

[0009] Figure 1 is a partially sectioned side view of a screw anchor of 
the present invention; 

[0010] Figure 1A is a three-quarter, partially sectioned, side 
perspective view of the proximal portion of the screw anchor of Figure 1 ; 

[0011] Figure 2 is a partially sectioned side view of a screw anchor 
according to a second embodiment of the present invention; 

[0012] Figure 3A is a partially sectioned side view of a screw anchor 
according to a third embodiment of the present invention; 

[0013] Figure 3B is a side view of the screw anchor of Figure 3A further 
comprising a flute; 

[0014] Figure 3C is a partially sectioned side view of the screw anchor 
of Figure 3A further comprising a collar; 
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[0015] Figure 3D is a side view of the screw anchor of Figure 3A 
further comprising a collar and flute; 

[0016] Figure 4 is a partially sectioned side view of a fractured bone, 
the bone having two bores or holes formed by the illustrated drill bit; 

[0017] Figure 5 is a partially sectioned side view of the bone of Figure 
4 with the screw anchor of Figure 3A seated within the bore, the screw anchor 
having been driven within the bore using the illustrated driver; 

[0018] Figure 6 is a perspective view of a cement delivery apparatus; 

[0019] Figure 7 is a partially sectioned side view of the bone of Figure 
4 illustrating the use of the cement delivery apparatus of Figure 6 to introduce 
bone cement to the bore via the anchor; 

[0020] Figure 8 is a perspective view of the cement delivery apparatus 
having a disk supported by a stem; 

[0021] Figure 9 is a sectional side view of the bone of Figure 4 showing 
the anchor of Figure 3D secured within the bone by bone cement; 

[0022] Figure 10 is a partially sectioned side view of the bone of Figure 
4 illustrating the fastening of a fixation plate to an exterior portion of the bone 
through the cooperation of a bone screw and the screw anchor of Figure 3A; and 

[0023] Figure 11 is a sectional side view of the bone of Figure 4 
showing the fixation plate secured to the bone through cooperation between the 
bone screw and the screw anchor of Figure 3A with the screw anchor secured 
within the elongated bores via bone cement. 



4 



HDP Docket No. 5490-000283 
Biomet Ref. No. BMT 4962 (B-458) 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0024] The following description of the preferred embodiments is 
merely exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. 

[0025] Referring to Figure 1 , a bone screw anchor according to a first 
preferred embodiment of the present invention is generally identified at reference 
numeral 10. The bone screw anchor 10 generally has a proximal region 12 
(Figure 1A), an intermediate region 14, and a distal region 16. Further, the 
anchor 10 has an exterior surface 18 and an interior bore 20. The anchor 10 is 
generally cylindrically shaped and is of a suitable length so as to securely 
engage a bone as further discussed herein. 

[0026] The distal region 16 is comprised of a tapered terminus 22 and 
a plurality of cutting flutes 24 extending from exterior surface 18. The cutting 
flutes 24 each contain at least one tooth 26. Running through and extending 
from the cutting flutes 24 is an external bone engaging helical thread 28. The 
helical thread 28 extends along the exterior surface 18 from the distal region 16 
and spans the length of the intermediate region 14. Tapered terminus 22, flutes 
24, and helical thread 28 allow the anchor 10 to be self-cutting. This enables the 
anchor 10 to either be driven directly into a bone or into a pre-drilled bore formed 
within the bone, eventhough it is contemplated that in most instances the anchor 
10 will be implanted within a drilled bone or into a pre-tapped bore formed within 
the bone. 
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[0027] Formed within the proximal region 12 is a receptor 30. The 
receptor 30 has at least one niche or groove 32 for receiving a corresponding 
projection of a suitable driving tool. The receptor 30 takes the place of a head 
and allows the anchor 10 to be driven completely within a bone so that no portion 
of the anchor 10 extends from the bone. The receptor 30 contains an opening 34 
to provide access to the interior bore 20. 

[0028] The bore 20 preferably extends from opening 34 to 
approximately a mid-point of the intermediate region 14, however, the depth of 
the bore 20 may vary. The interior bore 20 contains a helical machine thread 36 
capable of cooperating with threads of a suitable fastener. The helical machine 
thread 36 extends from the proximal region 12 to a desired point within the 
intermediate region 14. It is not necessary that the helical thread 36 extend the 
entire length of the bore 20. The bore 20 terminates in a conical shaped region 
38. 

[0029] Anchor 10 may be manufactured using any suitable 
biocompatible material such as, but not limited to, stainless steel, polyethylene, 
titanium, and cobalt chrome molybdenum. Regardless of the material used, it is 
preferred that the material be sufficiently rigid to allow the anchor to be self-cutting 
and should be compatible with the particular device secured using anchor 10, 
however, this may not be necessary in all applications. Preferably, anchor 10 and 
the secured device are of the same material. The anchor 10 may also be formed of 
a suitable resorbable material as well. Should the anchor 10 be formed of a 
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material that is not sufficiently rigid for self-cutting, the bone may be tapped before 

insertion of the anchor 10. 

[0030] The configuration and composition of anchor 10 allows anchor 10 
to cut and rigidly engage a variety of different bones and bone regions. For 
example, anchor 10 is suitable for penetrating and securely engaging both cortical 
and cancellous regions of the femur bone or any other appropriate bone. 

[0031] A screw anchor according to a second preferred embodiment of 
the present invention is illustrated at Figure 2 at reference numeral 40. Similar to 
bone anchor 10 of the first preferred embodiment, bone anchor 40 has a 
proximal region 42, an intermediate region 44, and a distal region 46. The 
anchor 40 also has an exterior surface 48 and an interior bore 50. The anchor 
40 is generally cylindrically shaped and is of a suitable length so that it may be 
placed within a bone to a depth so as to adequately secure the anchor 40 in the 
bone. 

[0032] The distal region 46 comprises a tapered terminus 52 and a 
plurality of elongated cutting flutes 54 extending from the exterior surface 48. 
The distal region 46 is similar to the distal region 16 of anchor 10 except that 
distal region 46 is substantially longer. Further, cutting flutes 54 are similar to 
cutting flutes 24 of anchor 10, except that flutes 54 are elongated and contain 
multiple teeth 56. 

[0033] Running through and extending from the cutting flutes 54 is an 
external helical thread 58. The helical thread 58 extends along the exterior 
surface 48 from the distal region 46 and spans the entire length of the 
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intermediate region 44. Tapered terminus 52, flutes 54, and helical thread 58 
allow the anchor 40 to be self-cutting and/or self-tapping, eventhough the anchor 
40 is most commonly implanted in a pre-tapped bone. 

[0034] The intermediate region 44 contains a plurality of ports 60. The 
ports 60 may be placed at any location within the intermediate region 44 but are 
preferably placed in a staggered configuration at 120° intervals, as seen in Figure 
2. The ports extend from the interior bore 50 to the exterior surface 48 and allow 
for the passage of material, such as bone cement, from the interior bore 50 to the 
exterior surface 48. Obviously, the helical thread 58 is interrupted by the 
presence of ports 60. 

[0035] Formed within proximal region 42 is a receptor 62. The receptor 
62 has at least one niche or groove 64 for receiving a corresponding projection of 
a suitable driving tool. The receptor 62 takes the place of a head and allows the 
anchor 40 to be driven completely within a bone so that no portion of the anchor 
40 extends from the bone. The receptor 62 contains an opening 66 to provide 
access to the interior bore 50. 

[0036] The interior bore 50 extends from opening 62 through the entire 
length of the proximal region 42 and preferably extends the entire length of the 
intermediate region 44. While the length of the interior bore 50 may vary, the 
bore 50 should at least extend beyond each of the ports 60. Within the bore 50 
is a helical machine thread 68 that is capable of cooperating with threads of a 
suitable fastener. The bore 50 preferably extends through the entire length of the 
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proximal region 42, but may also extend to any point within the intermediate 

portion 44. 

[0037] Like anchor 10 of the first embodiment, anchor 40 may be 
manufactured using any suitable biocompatible material such as, but not limited 
to, stainless steel, polyethylene, titanium, and cobalt chrome molybdenum. 
Regardless of the material used, it is preferred that the material be sufficiently 
rigid to allow the anchor to be self-cutting and should be compatible with the 
particular device secured using anchor 40, however, this may not be necessary in 
all applications. Preferably, anchor 40 and the secured device are of the same 
material. 

[0038] Also similar to anchor 10, the configuration and composition of 
anchor 40 allows it to cut and rigidly engage a variety of different bones and bone 
regions. For example, anchor 40 is suitable for penetrating and securely engaging 
both cortical and cancellous regions of the femur bone or any other appropriate 
bone. 

[0039] A screw anchor according to a third preferred embodiment of 
the present invention is illustrated at Figure 3A at reference numeral 70. Similar 
to bone anchor 10 and bone anchor 40 described above, bone anchor 70 has a 
proximal region 72, an intermediate region 74, and a distal region 76. The 
anchor 70 also has an exterior surface 78 and an interior bore 80. The anchor 
70 is generally cylindrically shaped and is of a suitable length so that it may be 
placed within a bone to a depth so as to adequately secure the anchor in the 
bone. 
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[0040] The distal region 76 has a tapered terminus 82 with an aperture 
84. Aperture 84 allows for communication between bore 80 and the exterior 78 
of anchor 70. Thus, unlike the above described embodiments the bore 80 
extends the entire length of the anchor 70 from the distal region 76 to the 
proximal region 72. 

[0041] Extending from the distal region 76 is a helical thread 86. The 
helical thread 86 extends along the exterior surface 78 from the distal region 76 
and spans the entire length of the intermediate region 74. The presence and 
configuration of helical thread 86 allows anchor 70 to be self-cutting and/or self- 
tapping, eventhough the anchor 70 will commonly be implanted within a pre-cut 
and/or pre-tapped bone. 

[0042] Similar to anchor 40 of the second embodiment, the 
intermediate region 74 of anchor 70 contains a plurality of ports 88. The ports 88 
may be placed at any location within the intermediate region 74 but are 
preferably placed in a staggered configuration at 120° intervals throughout the 
intermediate region 74, as seen in Figure 3. The ports 88 extend from the 
exterior surface 78 to the interior bore 80 and allow for the passage of material, 
such as bone cement, from the interior bore 80 to the exterior surface 78. The 
presence of ports 88 interrupts helical thread 86. 

[0043] Formed within the proximal region 72 is a receptor 90. The 
receptor 90 has at least one niche or groove 92 for receiving a corresponding 
projection of a suitable driving tool. The receptor 90 takes the place of a head 
and allows the anchor 70 to be driven completely within the bone so that no 
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portion of the anchor 70 extends from the bone. The receptor 90 contains an 

opening 94 to provide access to the interior bore 80. 

[0044] As discussed above, interior bore 80 extends the entire length 
of the anchor 70. The interior bore 80 contains a helical thread 96 capable of 
receiving a suitable fastener. The helical thread 96 preferably extends the entire 
length of the proximal region 72, but may extend for only a portion of the proximal 
region 72 or may also extend into the intermediate region 74. 

[0045] Like the above described embodiments, anchor 70 may be 
manufactured using any suitable biocompatible material such as, but not limited 
to, stainless steel, polyethylene, titanium, and cobalt chrome molybdenum. 
Regardless of the material used, it is preferred that the material be sufficiently 
rigid to allow the anchor to be self-cutting and should be compatible with the 
particular device secured using anchor 70, however, this may not be necessary in 
all applications. Preferably, anchor 70 and the fixation device are of the same 
material. 

[0046] Anchor 70 is also similar to the above described embodiments 
in that its configuration and composition allow it to cut and rigidly engage a variety 
of different bones and bone regions. For example, anchor 70 is suitable for 
penetrating and securely engaging cancellous bone regions. However, unlike the 
above described embodiments, anchor 70 is unable to be driven within cortical 
bone regions as the distal region 76 is open due to the presence of aperture 84. 
Further, the absence of a tapered terminus at the distal region 76 hampers the 
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ability of anchor 70 to be driven within cortical bone without initial pre-drilling and 
tapping of the bone. 

[0047] As seen in Figure 3B, anchor 70 may optionally include at least 
one flute 97. The flutes 97 preferably extend approximately the entire length of the 
intermediate region 74 and approximately the entire length of the proximal region 
72. Within the intermediate region 74 the flutes 97 are preferably formed as 
interruptions within helical thread 86. Preferably, the flutes 97 do not extend within 
exterior surface 78, however, flutes 97 may extend within exterior surface 78 in 
some applications. Within the proximal region 72 flutes 97 are preferably formed 
within the exterior surface 78 to a depth that is approximately equal to the depth of 
helical thread 86. Thus, in order to accommodate flutes 97 the proximal region 72 
is preferably raised to a height approximating the height of helical thread 86 as 
seen in Figure 3B. While the number and location of flutes 97 may vary, it is 
preferred that the number of flutes 97 is sufficient such that all ports 88 
communicate with a flute 97. Thus, because the ports 88 are preferably spaced at 
120° intervals along the exterior 78 of anchor 70, flutes 97 are also preferably 
placed at 120° intervals. While flutes 97 are described and illustrated in conjunction 
with anchor 70, it must be noted that the flutes 97 may also be used in conjunction 
with anchor 10 and anchor 40. 

[0048] As seen in Figure 3C, anchor 70 may also include a collar 99. 
Collar 99 is preferably integral to anchor 70 and located upon the exterior surface 
78 of receptor 90. The collar 99 may be of any suitable shape but preferably 
extends linearly from receptor 90 and is conically tapered towards intermediate 



12 



HDP Docket No. 5490-000283 
Biomet Ref. No. BMT 4962 (B-458) 

region 74. A bottom surface 101 of collar 99 contains at least one cutting flute 103 

so as to permit the collar 99 to be driven within the bone. While collar 99 is 

generally illustrated and described in association with anchor 70, it must be realized 

that collar 99 may be used in conjunction with any of the above described anchors. 

Further, it must be realized that anchor 70 may be outfitted with both collar 99 and 

flutes 97. 

[0049] With reference to Figures 4 through 11, the installation and 
operation of anchor 70 is described below. As the installation and operation of 
anchor 70 is substantially similar to anchor 40 and anchor 10, a detailed description 
of anchors 40 and 10 is not necessary. Any differences between the installation 
and operation of anchors 10, 40, and 70 are fully described below. 

[0050] Figure 4 generally illustrates a bone 98. The bone 98 generally 
includes an outer surface 108 and an inner region 110. The inner region 110 
includes numerous different composition regions and layers but is generally 
comprised of a spongy cancellous region 112 surrounded by a hard cortical region 
114. 

[0051] As illustrated, the bone 98 contains a bone defect at fracture point 
116, causing the bone 98 to be severed into two halves A and B. It must be noted 
that the bone defect may be any type of defect and may be present in numerous 
different bones of the body. Thus, bone 98 and fracture 116 are shown for 
illustrative purposes only. 

[0052] The severed halves A and B of the bone 98 have been realigned 
by a physician to their natural position. To insure that the severed halves A and B 
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heal in their natural relationship to each other, they may be affixed in the position 

set by the physician prior to healing. To aid in the affixation of severed half A to 

severed half B, elongated bores or holes 118 are formed within the bone 98. The 

bores or holes 118 are used to secure a fixation device to the bone 98 so as to 

secure the bone 98 in the pre-set position. While the two bores or holes 118 are 

illustrated as being located on either side of fracture 116, the number and position 

of bores or holes 118 may vary according to physician preference, according to the 

type of defect being treated, and according to the particular device to be secured 

using anchor 70. The bores or holes 118 may be formed in any suitable manner 

such as through the use of a drill bit 120 connected to a drill (not shown). The 

bores or holes 118 may extend to any suitable depth within the bone 98, but 

preferably extend through the cortical bone 1 14 and terminate within the cancellous 

bone 1 12 as shown in Figure 4. 

[0053] As illustrated in Figure 5, after bores or holes 118 are formed 

within the bone 98, anchor 70 is inserted within the bores or holes 118. As 

described above, anchor 70 is self-cutting and self-tapping and may be easily 

inserted into bore or hole 118 using a suitable insertion device, such as driver 122. 

Driver 122 engages anchor 70 through cooperation between teeth 124 of the driver 

122 and niches or grooves 92 of receptor 90. Once driver 122 engages anchor 70, 

the driver 122 is used to drive the anchor 70 within the bone 98 at an orientation 

that is approximately perpendicular to the bone surface 108. As the anchor 70 is 

driven within the bone 98, the anchor 70 is also rotated so that the helical thread 86 

engages bores or holes 118, thus securing the anchor 70 within the bone 98. The 
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anchor 70 may be inserted within the bore or hole 1 18 to any suitable depth, but is 

at least inserted to a depth such that that the entire anchor 70 is fully within the 

bone 98. 

[0054] Weak or brittle bone 98 negatively affects fastener purchase 
and may cause the helical thread 86 to lose its grip within the bore or hole 118, 
thus causing the anchor to become dislodged from the bone 98. In order to 
secure the anchor 70 within bone 98 that is weak and brittle, bone cement 126 
may be inserted into the bore or hole 118. 

[0055] Bone cement 126 may be inserted into the bores or holes 118 
using any suitable device such as a cement delivery apparatus 128. As 
illustrated in Figure 6, delivery apparatus 128 is generally comprised of a bone 
cement receptacle 130 and a delivery tube 132. Cement receptacle 130 simply 
retains the bone cement 126 until delivery to the bore or hole 118 is desired. 
When delivery is desired, the cement 126 is displaced from receptacle 130 and 
forced through the delivery tube 132 using plunger 134. 

[0056] The delivery tube 132 is comprised of a head 136 and an 
elongated tube 138. As seen in Figure 7, the head 136 cooperates with receptor 
90 and prevents the delivery tube 132 from being inserted within the bore 80 
beyond a desirable depth. The elongated tube 138 has an exterior surface 140 
with a helical thread 142. The helical thread 142 cooperates with internal thread 
96 so as to both secure the delivery tube 132 within the bore 80 and to make 
sure that no bone cement 126 becomes clogged within internal threads 96. 
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[0057] As illustrated in Figure 8, delivery apparatus 128 may be 
configured to include a stem 143 and a disk 145. Stem 143 extends from 
elongated tube 138 and preferably takes the form of two elongated supports 147. 
The supports 147 are of a suitable length so as to extend approximately the 
entire length of intermediate region 74 and support disk 145 within aperture 84. 
The size of disk 145 closely approximates the size of aperture 84. Thus, when 
disk 145 is seated within aperture 84 the disk 145 seals aperture 84 and prevents 
bone cement 126 from exiting aperture 84. Delivery apparatus 128 having 
elongated supports 147 and disk 145 is used when the introduction of bone 
cement to hole 1 18 via aperture 84 is not desired. 

[0058] The use of delivery apparatus 128 with disk 145 supported by 
stem 143 is advantageous as it allows anchor 10 and anchor 40 to be 
manufactured with an open distal region 22, 46 so that the anchors 10, 40 may 
be used in situations where it is desirable to use an anchor with an open distal 
region 22, 46 but where it is undesirable to introduce cement at the end of bore 
or hole 118. Thus, the use of delivery apparatus 128 having disk 145 supported 
by stem 143 provides anchors 10, 40 with added functionality. 

[0059] In the event that the use of disk 145 as a seal is not desirable, 
the disk 145 may be removed by severing stem 143 using a suitable severing 
device. In order to facilitate the severing of stem 143, the stem 143 may be 
provided with a pre-notch or weakened portion (not specifically shown). Further, 
stem 143 and disk 145 may be produced in a variety of different shapes and 
sizes so that they may be used with a variety of different anchors. As the 
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delivery apparatus 128 configured with stem 143 and disk 145 may be used with 

a variety of different anchors and in a variety of different situations, its use is 

advantageous as it reduces inventory levels. 

[0060] Bone cement 126 delivered to internal bore 80 exits internal 
bore 80 through ports 88 and aperture 84 so as to fill the bore or hole 118 and 
adjoining bone interstices (Figure 7). As seen in Figure 9, when anchor 70 is 
provided with flutes 97, bone cement 126 travels through flutes 97 so as to better 
surround proximal region 72. To prevent the unlikely occurrence of bone cement 
126 leaking from the hole 118 the anchor 70 may include collar 99. As seen in 
Figure 9, when collar 99 is used the cement 126 directed towards the proximal 
region 72 is collected under collar 99 and prevented from exiting hole 118. 

[0061] After the bone cement 126 hardens it provides a secure bond 
between anchor 70 and bore or hole 118. Consequently, anchor 70 is retained 
within the bone 98 even if the bone is weak and brittle. After bone cement 126 is 
delivered, the delivery tube 132 is removed from cooperation with helical thread 
96 and removed from within the bore 80. 

[0062] As illustrated in Figure 10, after the bone cement 126 has 
hardened, a suitable fixation device, such as fixation plate 144, is placed upon 
the bone surface 108. While the fixation plate 144 is illustrated as a substantially 
planar plate having two apertures 146 at opposite ends of the plate 144, fixation 
plate 144 may be of any suitable size or shape and may include any suitable 
number of apertures 146, the apertures 146 being of any suitable size or 
configuration. The fixation plate 144 may be placed at any point on the bone 98 
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so as to hold bone 98 in the position previously set by a physician. However, the 
fixation plate 144 must be placed so that apertures 146 are aligned with anchors 
70. Fixation plate 144 is preferably placed upon the bone 98 so that it spans the 
defect, illustrated as fracture 1 16 in Figure 10. 

[0063] Once the apertures 146 are aligned with anchors 70, the fixation 
plate 144 is secured to the anchors 70 using a suitable fastening device such as 
bone screw 148. Bone screw 148 may be any standard bone screw having a 
head 150, a threaded portion 152 with an elongated thread 154, and a tip portion 
156. As seen in Figure 10, the bone screw 148 is inserted through aperture 146 
so that threads 154 cooperate with internal threads 96 of the anchor 70. The 
bone screw 148 is inserted to a depth so that the head 150 is fully seated within 
the fixation plate 144. It is this interaction between bone screw 148 and anchor 
70, as seen in Figure 11, that secures the bone screw 148 within the anchor 70 
and consequently secures the fixation plate 144 to the bone 98. 

[0064] Installation and operation of anchor 40 is substantially similar to 
the installation of anchor 70 described above. However, the presence of tapered 
terminus 52 prevents bone cement 126 from flowing out of the distal region 46 of 
the anchor 40. Further, the presence of tapered terminus 52 allows anchor 40 to 
be driven beyond bore or hole 118 and further into bone 98. Specifically, anchor 
40 may be driven beyond the bore or hole 118 into hard cortical region 114. In 
contrast, due to the presence of aperture 84, anchor 70 does not have a piercing 
tip that would permit driving into the hard cortical region 114. 
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[0065] As described above, it is desirable to pre-drill bores or holes 118 
into bone 98 before driving anchor 70 within bone 98. However, depending on the 
bone quality and the type and composition of the anchor used, it may be possible to 
simply drive the anchor within the bone without the need for pre-drilling the bone. 

[0066] Installation and operation of anchor 10 is also very similar to the 
installation and operation of anchor 70. However, the delivery of bone cement 
through anchor 10 is not possible as anchor 10 does not have a bore or 
corresponding ports. Consequently, bone cement 126 must be delivered after 
the bore or hole 118 is drilled but before the anchor 10 is inserted within the bore 
or hole 118. While anchor 10 is self-cutting, the bore or hole 118 may be pre- 
tapped. The presence of tapered terminus 22 allows anchor 10, like anchor 70, 
to penetrate bone 98 beyond bore or hole 118 and into the cortical region 114. 
Finally, due to the absence of ports, anchor 10 has a an uninterrupted thread 28 
that provides for greater purchase between anchor 10 and bone 98 as compared 
to anchor 40 and anchor 70. 

[0067] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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